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Abstract

Aims Our objective is to study changes of phytoliths in Leymus chinensis quantitatively under saline-alkali
stress to assist reconstruction of saline paleoenvironments.

Methods
phytoliths with the wet ashing method.

Important findings We identified and named 10 categories and 3 387 phytoliths: flat-topped rondel, peaked ron-
del, barbed rondel, smooth elongate, sinus elongate, horn-ends elongate, pointed, plate, favose and other types.

With increased salt concentration, rondel, elongate, pointed, plate and favose changed. The percentage of rondel

We selected similarly sized leaves of L. chinensis under six different saline-alkali levels and extracted

increased in all groups. The same type of phytolith had differences in morphology and percentage among groups.

All types of phytoliths increased in size with saline-alkali stress.

Key words Leymus chinensis, paleoenvironment, phytolith, saline-alkali stress, Songnen Grassland
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Table 1 pH and the electric conductivity of six different salinity samples (mean & SE)

FEHL Sampling site 1 2 3 4 5 6
pH 10.39£0.3 1039+ 0.3 1039+ 0.3 1042+ 0.4 10.53£0.3 10.52+0.3
HL 5% Electric conductivity (us-cm™") 7850 £ 25 7850 £ 30 6100+ 18 4550+ 15 2850+ 15 1570+ 10

Bl SRS R R . A, B, FTIIES. C, AR, D, SR, E, BURAER. F, BIRERE. GK, fIK

JELRT . H, Yl ET. L J, RUMER. L, KA. M, JER,

Fig. 1 Microphotographs of phytolith observed. A, B, Rondel flat. C, Rondel echinate. D, Favose. E, Elongate horn-ends. F, Point
no plateau. G, K, Point plateau. H, Elongate smooth. I, J, Rondel ridge. L, Tabular. M, Elongate echinate.
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Table 2 Percentage of types of phytolith in Leymus chinensis leaves (%)

&1 Type 1 2 3 4 5 6
74 Rondel 54.6 65.5 71.6 67.2 68.3 74.8
“F-IiE % Rondel flat 29.6 34.4 36.9 35.8 29.8 38.1
RIGMEZR Rondel ridge 23.8 29.0 33.3 29.7 37.1 35.8
HE % Rondel echinate 1.1 2.1 1.7 1.7 1.5 0.9
¥ Elongate 18.3 73 10.2 10.3 6.5 9.1
Hi e Elongate smooth 7.6 22 33 43 3.9 42
Hil# % Elongate echinate 10.7 4.7 5.7 5.8 23 4.7
BUF #g# A Elongate horn-ends 0.0 0.3 1.1 0.2 0.3 0.2
R Point 13.6 19.6 9.0 11.0 14.3 8.4
B2 Tabular 1.8 1.6 1.1 0.4 1.5 1.6
53R Favose 2.1 1.1 1.7 0.4 0.7 1.1
HAh Others 9.6 5.0 6.5 10.6 8.7 5.1
A4 & Percentage 100 100 100 100 100 100
BB Total 449 634 542 464 726 572

1,2,3,4,5,6, FEHigis, FEl.
1

,2,3,4,5, 6, sample plot number, see Table 1.
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F3REAR EEERAEIBE RN
Table 3 Size of main types of phytolith

Hemd FEf a (um) i35 b (um) {H 35k ¢ (um) B35
Type Sample  “F¥J{H+Ar#EEZE  Range PRI bR AE R 2 Range SEYEARMER 2 Range
Mean + SD Mean + SD Mean + SD
1§74 Rondel
ST 1 147433 72-336 107433 27248  72£27 2.0-140
Rondel flat 2 146428 8.1-243 97429 3.6-180  63+18 23126
3 145+25 9.7-24.9 10.7£3.0 3.0-20.2 73+2.1 2.7-11.8
4 149+29 8.6-25.8 11.2+3.1 3.3-229 74+23 3.2-13.1
5 13.7+29 9.5-24.5 10.1 £2.8 4.8-18.3 6.7+24 1.9-13.8
6 12.8 £2.7 8.1-25.4 10.1£2.6 4.2-21.7 63+22 2.2-13.3
TR 1 12.8+23 8.3-19.9 99+23 4.0-16.9 82+£23 1.9-13.9
Rondel 2 11.8+1.0 8.5-18.1 93+1.7 4.5-14.5 85+£2.1 4.2-14.2
ridge 3 142+2.2 9.2-21.3 11.0+2.2 3.5-17.7 89+1.8 5.3-13.7
4 13.8+2.5 8.5-24.4 10.7+2.3 3.7-18.0 75+24 4.5-14.2
5 122+2.2 7.4-26.5 9.7+£2.5 3.8-26.6 7.7+19 2.7-12.4
6 119+2.1 8.6-19.9 102+23 4.5-16.7 8.4+23 3.2-14.8
i 1 13.8+2.3 12.5-17.5 76+1.2 5.6-7.8
2 14.1+£2.6 9.8-18.2 73+0.9 54-9.2
Rondel
. 3 154+2.7 11-19.9 94+1.7 8.3-13.4
cchinate 4 154434 6-16.4 82+22 54-10.9
5 144+52 9.1-26.5 74+2.1 4.6-12.0
6 12.7+3.5 9.2-18.4 95+4.1 6.3-15.3
i Elongate
s 1 51.1424.6 15.7-96.4 75433 45-162
Elongate 2 60.4+30.9 28.8-120.6 9.4£56 6.1-23.0
smooth 3 82.8+45.7 22.3-178.4 104454 47-196
4 70.2+24.3 26.6-98.9 10.5+6.1 3.5-23.1
5 34.9+36.9 9.6-165.6 5.0+45 2.9-20.7
6 98.3 £46.6 35.2-175.8 70+5.6 3.2-25.1
Popen] 1 50.7+17.2 28.8-87.0 12.0+3.5 4.6-19.2
Elongate 2 75.7+28.9 50.7-129.0 13.6+3.4 8.7-18.6
cchinate 3 86.2 +35.1 42.6-119.8 10.7+4.2 4.8-24.3
4 48.5+38.8 28.9-170.7 10.1 +£5.1 4.5-22.0
5 72.5+38.3 30.0-152.0 143+43 10.3-27.8
6 106.8 +33.2 42.4-156.1 98+7.6 4.9-14.2
YY) 1 16.5+14.2 6.0-79.1 10.0+4.5 4.3-23.1
Point 2 201 <138 63-62.7 11475 3.6-55.8
3 219+11.7 7.5-61.1 124+44 4.5-23.7
4 179+11.5 7.5-60.7 94+£53 3.9-27.8
5 12.7+73 4.2-52.47 72+4.6 3.0-39.2
6 20.5+9.6 9.2-48.9 112+6.6 5.4-36.5
i 78 1 24.0+14.7 12.6-53.7 132+53 8.0-25.2
Tabular 2 212+7.0 10.5-35.7 112464 7.6-24.8
3 27.5+23.0 14.6-78.3 15.8+7.7 10.4-30.5
4 239+52 20.2-27.6 13.2+04 12.9-13.5
5 21.3+10.6 13.6-45.9 13.1+5.1 7.4-24.8
6 21.9+11.3 14.0-44.3 151+73 8.6-32.6
25 1 26.6 £6.7 18.8-36.5 17.0+6.4 13.3-27.9
Favose 2 33.6+7.5 31.0-45.1 235+36 21.3-283
3 31.7+234 20.6-72.0 20.0 £4.0 14.6-23.5
4 293+45 26.1-32.4 23.0+1.2 22.1-23.8
5 323+43 26.1-32.4 23.6+34 16.3-24.7
6 458 £8.1 37.5-60.3 28.0+89 25.3-452

FREARGE S5 0 TR B A B i Y, o URACTE, BIRERTESE, X T-FINEIE, of O R IR, MR LRI, f Uk X
RIEAY, af U PRI, MUK, AR NIEITE; W TRIE, aof CRIEMRIK, bR XHIIEA, of UK MR, p0ER .

Statistical parameters of phytolith: For elongate smooth, rondel echinate, tabular and favose, a is for length, b is for width. For rondel flat, a is for the
length of its top, b is for the length of bottom, and c is for the height. For rondel ridge, a is for the length of its underside, b is for the length of its
ridge, c is for the width of its underside. For point, a is for the length, and b is for the height. For rondel echinate, a is for the length of its underside,
and b is for the height.

www.plant-ecology.com



80.00
70.00 |

. 60.00

S

& 50.00 | =158 %! Rondel

% = %7 Elongate

E, 40.00 | —@— 7! Point

= 2000 =} %! Tabular

j; ' = i% 57 Favose

I 20.00
IMO-=K<:>NF—1<:::>.

0 L el

1 2 3 4 5 6
P4 Sample

B2 S SRR TS RN, 1,2,3,4, 5,6, Fi
s, FEL.

Fig. 2 Variation of percentage of five main types of phytolith.
1,2,3,4,5, 6, sample plot number, see Table 1.
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Fig. 3 Variation of percentage of two types of rondel phyto-
lith. 1, 2, 3, 4, 5, 6, sample plot number, see Table 1.
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